Polypropylene fabrics were dyed under various conditions by supercritical carbon dioxide technology. Amounts of dye absorbed by polypropylene fibers were calculated from the visible spectrum and penetration of dye was observed by microscopy. The result showed dye had diffused into fibers and dye uptake values of carbon dioxide dyeing obtained from visible analysis were much higher than that of water. X-ray and DSC analysis indicated that dyeing behavior of polypropylene with disperse dyes obeyed the free volume model. No obvious damage had happened while fabrics dyeing at 120° in accordance with the TGA and mechanical properties test. Wash fastness was the major problem to be necessary to overcome on this dyeing method.
Introduction
Polypropylene has grown rapidly in polymer market is due to its some attractive properties such as low density, high toughness and resilience, excellent chemical and abrasion resistance. These properties make it quite common in home furnishing and industrial applications.~11 However, poor moisture adsorption and the lack of dyeing properties make polypropylene unapplicable in apparent aspect.E21
Hence, many studies on improving the dyeability of polypropylene had been reported. These methods included:(a) fiber chemical treatment by chlorination or bromination to dye fibers with cationic dyes [3,41(b) Figure   1 . Before the dyeing was carried out, These dyes were purified by extraction and recrystallization using acetone as a solvent. Element analysis of three dyes were listed in Table 1 .
Dyeing apparatus used in this experiment was shown in 
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Dye uptake value varied with pressure was shown in Figure 4 . Temperature was kept at 120°C for 10 minutes with 2% o.w.f dye amount. From the diagram, we found dye uptake value increased as pressure was raised up to 25 MPa, then it decreased significantly at higher pressure (30 MPa).
Because the density of carbon dioxide was greatly increasing as it was compressed, the dye can be dissolved more as pressure was increased. When pressure was higher than 25 MPa, however, the density of carbon dioxide changed a little and that the dye migrated back to the carbon dioxide phase easier lead to the decrease in dye uptake. Generally speaking, better leveling result can be got at higher pressures because dye particle can be dissolved more thoroughly but also moved back to fluid phase easier.
The relation between dye uptake and temperature was shown in Figure 5 in which the dye uptake value increased with the rising of temperature. The reason was that the molecular chain of polypropylene turned to be more mobile at higher temperature and it made the free volume of polypropylene increasing.
From the X-ray diffraction curve and pattern shown in Figure 7, Thus, higher dye uptake at higher temperature was mainly due to the decrement of molecular orientation that can lead to the free volume increment. Nevertheless, the results of mechanical property test shown in Table 3 indicated that strength of polypropylene wasn't reduced and shrinkage of yarn was limited (only 5%) at 120°C . TGA analysis in figure  9 also indicated only 1 % of weight was lost while fibers were heated to 200°C . Hence, the damage of fiber was slight and tolerable when these specimens were dyed at 120°C . If adequate heat set process had been done onto fiber, the problem of shrinkage and structure change could be minimized. At 130°C, the crystal region of polypropylene showed clear change and fibers also became harsher. Thus, polypropylene can't be dyed properly at this temperature.
The dye uptake value vs. the dye amount was shown in Fastness results showed in Table 5 further study to improve the wash fastness problems. And then, the diffusion behavior will be able to be understood.
Thus the feasibility of dyeing polypropylene should be solved economically without any risks in fiber damage.
